UNCLASSIFIED 


f 


RepAoduced 
luf  tke 


ARMED  SERVICES  TECHNICAL  INFORMAnON  AGENCY 
ARLINGTON  HALL  STATION 
ARLINGTON  12,  VIRGINU 


UNCLASSIFIED 


NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  In  connection  with  a  definitely  related, 
government  procurement  operation,  the  U.  S. 

Govercment  thereby  incurs  no  responsibility,  nor  any 
obligation  ^diatsoeverf  and  the  fact  that  the  Govexn- 
ment  may  have  fonnulated,  furnished,  or  in  any  way 
supplied  the  said  dravlngS|  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  seU  any 
patented  invention  that  may  in  any  way  be  related 
thereto* 


REPORT  NO.  PGT-1603 
DATE;  1  June  I962 


MATERIAL  -  PRESERVATIVE  OIL  -  HYDRAULIC 
EQUIPMENT  -  SCREENING  TEST 


Published  and  Distributed 
Under  Contract  No.  AF33(637) -7248 


C3EIMERAI-  DYNAMIC! 


FORT  WORTH 


1 


fwt  im-t-M 


C  0  H  V  A  I  R 

A  DIVISION  Of  OINIRAl  OVNAMICt  COWOMTION 

(POtT  WCMTH) 


TEST*  P-5712 
MODEL  B-58 


REPORT 

DATie  3  April  ic 


TITLE 

MATERIAL  -  PRESERVATIVB  OIL  - 
HYDRAULIO  EQUIPMENT  -  SCREEMINO  TEST 

Th«  tttits  described  in  this  report  were  conducted 
between  4-1-56  and  9-1-56 

SUBMITTED  UNDER 

AP-33(600)i^?2$41 


PREPARED  BY 


CHECKED  BY:. 


PROUP; 

REFERENCED  -J 

approved  BY: 


Chemistry  Sectloh 
Engineering  Test  t 


NO.  OF  PAGES .imAJ 
NO.  OF  DIAGRAMS. 

REVISIONS 


NO. 

DATS 

BY 

CHANOK 

C  0  N  V  A  I  R 

A  DIVISION  or  OCNUAl  DYNAMICS  COIKMATION 

(rORT  WORTH) 


PA6E. 


REK}RT  NO. 


FGT-1603~ 

DATE  ,  3  April  19^1. 
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PURPOSE t 

It  was  anticipated  that  component  parts  of  the  B-58  hydraulic 
system  would  be  shipped  and/or  stored  In  preservative  oil* 

Since  petroleum  base  preservative  fluids  are  Inconypatlble 
with  Oronlte  High  Temperature  Hydraulic  Fluid  85I5*  it  was 
necessary  to  determine  what  synthetic  base  oils  would  be  satls- 

^  factory#  Some  Information  was  also  desired  on  the  ability  of 
these  oils  to  furnish  protection  against  rust  and  corrosion* 

SUMMARY 

In  order  to  establish  the  degree  to  which  preservative  oils 
would  protect  B-58  hydraulic  equipment  from  rusting  and 
corrosion,  two  of  these  oils,  Monsanto  OS-8O  and  Oronlte 
preservative  Oil  No,  53839-R^  were  tested  as  per  Military 
Specification  MIL-0«6o83A,  ^Is  speclHcatlon^  wlille  not 
applicable  to  theRo  olls^  was  used  as  a  guide  since  ne  other 
standards  were  available. 

The  results  were  that  Monsanto  OS-8O  was  capable  of  protec  tin 
hydraulic  equipment  from  rusting  and  corrosion,  was  compatibl 
with  Oronlte  8515  Hydraulic  Fluid,  and  had  no  deleterious  effects 
on  rubber  0-rlngs.  Oronlte  Preseipvatlve  Oil  No,  53839-E  wa*? 
also  compatible  with  Oronlte  Hydraulic  Fluid  8515*  as  v/ould  be 
expected,  and  also  had  little  effect  on  the  laibber  O-rlngs, 
However,  It  did  not  completely  protect  steel  panels  from 
rusting. 

As  noted  In  the  Recommendations  Section  at  the  end  of  this 
report,  this  test  was  a  ■preliminary  evaluation.  A  complete 
qualification.  Including  compatibility  with  the  hydraulic 
fluid  in  use,  would  be  necessary  for  final  selection  of  a 
suitable  preservative  oil. 
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MATERIAL  -  PR3SERVATIVE  OIL 


HYDRAULIC  EQUIPMENT  -  SCREENING  TEST 


Th*  object  of  this  test  jpequest  was  two-rold« 

1.  To  determine  if  Iqrdraullo  systsia  preservative  oils,  Oronlte 
No.  53839R  or  Monsanto  CS*SQt  protect  B-^8  hydraulic 
systems  eigalnst  corrosion;  and  be  compatible  with  the 

.  system  components  and  Oronlte  High  Temperature  Hydraulic 

Pluld  8515. 

2.  To  determine  qualitatively,  the  principal  components  In  the 
two  preservative  oils* 

DESCRIPTION  OP  MATERIALS! 


Test  Pluldst 

!•  Oronlte  Preservative  Oil 

Vo.  53Q39R 


2.  Monsanto  08*80  *' 
lot  #Z  -2048 


Support  Material St 

i.  Oronlte  High  Temperatux»e 
Hydraulic  Fluid  d315 


2.  Rubber  O-Rlngs  •  . 
'  (Cmpd.  No.  303-70) 


3*  Steel  panels.  Specification 
QQ-S-636,  Non-eopper  bearing^ 
cold‘  rolled  strip,  bright 
finish 


Oronlte  Chemical  Company 

200  Bush  Street 

San  Francisco,  Calif. 

MonsEinto  Chemical  Conmany 
800  N.  Twelfth  Blvd. 

St.  Louis  1,  Mo. 


Oronlte  Chemical  Company 
200  Bush  Street. 

San  Francisco,  Calif. 

Plastic  &  Rubber  froduots  Co 
2100  Hyde  Fark  Blvd. 

Lot  Angeles  47«  Calif. 

Convair  Stock 


PROCEDURE t 

The  procedures  used  In  the  testing  of  these  materials  were  as 
called  out  In  the  test  request.  Where  at  all  possible,  standard 
procedures  were  used# 

The  following  Is  a  list  of  tests  and  thefr  source; 

Per  Convair  Standards  Q2715  and  Q2717  (Identical  in  sizes  to 
AN6227  and  AN6290  respectively) « 
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It  Corrosion  Test  «  Military  Sf>ectflcatlon  MIL-O-6083A  - 

except  panels  prepared  In  accordance  wltljs  Para.  4.3.2«4»^ 
then  polished  and  tested  as  per  Para.  4t3»2.4.2  except 
length  of  test  is  S5  hours* 

2*  Cold  Storage  •  Oil  held  at  *63*?  for  24  hours  and  vlsuatluP 
checked* 

3*  Viscosity  •  A*S*T*M.  D445-46T. 

4,  High  Temperature  Storage  •  Oil  held  at  350*P  for  25  hours 
(inert  atmosphere)*  then  given  visual  check  and  vlscosit/ 
change  detezmilned. 

5*  Compatibility  with  Convalr  Stock,  Q2i71fimp,r^;Q27-i^28, 

Q2717*5  O-rlngs*  -  0«rlng  seals  Were  Immersed  in  the  test 
oils  for  46  hours  at  ambient  temperature  (inert  atmoshpere)^ 
then  removed  and  placed  In  Oronlte  Hydraulic  Fluid  8515 
for  2  hours  at  350*P.  At  the  end  of  the  48  hour  period* 
the  seals  were  tested  lor  volume  change,  hardness*  flexl* 
blllty  and  temperature  of  retraction  (TR-10)* 

6*  Evaporation  -  Military  Specification  MIL-O-6083A*  Para, 

4. 2. 2.4* 

It  should  be  ipolnted  out  that  Military  Specification  MIL-O-6083% 
does  not  apply  to  these  preservative  oils  since  they  are  syn* 
thetlc  base  oils  and  Specification  MIL»0-6o83A  specifically 
calls  out  a  petroleum  base  hydraulic  preservative  oil*  No  •: 
Military  Specification  has  been  released  yet  on  a  synthetic 
base  preservative  oil* 

In  general*  the  methods  used  to  determine  the  components  of 
these  oils  were  analysis  by  Infrared  spectrometer  and  X«ray 
'fluorescence*  Also*  a  literature  and  patent  search  arid 
general  knowledge  aided  In  identifying  the  components* 


RESULTS i 


Table  Z  Is  a  summary  of  the  data  compiled  on  the  two 
vative  oils  as  compared  with  Oronlte  Hydraulic  Pluld 


jreser* 


Table  ZZ  Is  a  list  of  the  components  of  the  test  fluids* 

Figure  1  Is  a  photograph  of  the  steel  panels  after  the  co5» 
roslon  test. 


)ISCUSSIONi 


Since  It  was  anticipated  that  component  parts  of  the  B-58 
hydraulic  system  may  be  shipped  and/ojf  stored  in  preservative 
oil8«  It  was  desired  to  have  some! information  on  the  ability 
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of  these  oils  to  act  as  preservatives^  As  indicated  In 
Reference  2«  petroleum  base  oils  would  not  be  satlsfactoiy 
due  to  possible  contamtixatlon  of  the  Oronlte  Hydraulic  I'lutd 
8515* 

eliminate  this  ^Ifflculty^  Orontte  Chemloai  Company  asreed 
to  furnish  a  nreae]*vatlv9  oil  which  would  be  compatible  with 
their  hydrauiio  fluid.  Monsanto  Chemical  Company  also  indi¬ 
cated  that  they  had  a  preservative  oil  which  would  be  satis* 
factory*  Both  oompanier.  forwarded  samples  and  these  were 
tested  for  their  compatibility  with  Oronlte  Hydraulic  Fluid 
8515  and  rubber  O-rings  which  are  used  In  the  B-58.  hydraulic 
system.  Teats  were  also  run  to  determine  the  ability  of  these 
oils  to  prevent  corrosion  and/or  rust* 

The  data  from  the  test  work  Is  contained  In  Table  T.  A  de* 
tailed  loole  at  this  data  discloses  thatt 

1*  The  compatibility  of  both  preservative  oils  In  Oronlte 
Hydrauiio  Fluid  8515'  is  satisfactory.  Initial  appearance 
of  the  blends  was  excellent.  No  stratification  was 
evident.  Low  and  high  temperature  storage  of  these 
blends  (4  and  5  iu  Table  Ij  did  nbt  produce  any  Incom¬ 
patibility* 

2.  Viscosity  changes  of  blends  1,  ?  and  4  were  excessive 
■during  the  high  temperature  storage  test.  If  evaporation 
had  occurred,  the  viscosity  would  have  increasedj  but  in 
this  Instance  the  viscosity  decreased.  Indicating  a  ther¬ 
mal  rupture  of  the  compounds.  Blends  3  and  3  were  satls- 
facsory  with  regard  to  viscosity  change. 

V 

3.  Monsanto  0S«80  passed  the  corrosion  test;  Oronlte  Preser¬ 
vative  Oil  No*  538398  (in  Its  present  formulation)  did 
not. 

i 

4.  Both  test  fluids  passed  the  evaporation  and  rubber  com¬ 
patibility  tests. 

The  Oronlte  preservative  ©aterlal,  a.^  determined  from  con¬ 
versations  with  the  vendor  and  subsequent  infrared  and  x-ray 
Inspeotlons.  is  definitely  a  modified  version  of  Oi’onlte 
Hydraulic  Fluid  One  percent  of  a  cAlcium  petroleum 

sulfdnate  has  been  added  as  a  rust  and  corrosion  Inhibitor* 

The  Monsanto  material  f03-8oJ  was  more  difficult  to  classify. 
Inspection  of  this  oil  was  by  Infrared  methods,  'x-ray 
fluorescence,  etc* 

Time  and  facilities  were  not  available  to  furthei*  separate 
these  fluids  Into  their  components*  The®compositlon8  Ctenta# 
tive)  of  these  oils  can  be  found  In  TabTe  JZ* 
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CONCLUSIONS ; 

Based  on  laboratory  tests  conducted  by  the  Chemistry  Section, 
Engineering  Test  Laboratory,  the  following  conclusions  can  be 
drawn«) 

1,  Monsanto  OS-80  lo  satisfactory  as  a  preservative  oil 
for  protecting  B-;)8  hyaraullc  systems  from  corrosion 
and/or  rusting. 

2,  Oronlte  Preservative  Oil  No.  53839R  is  not  satisfactory 
as  a  preservative  oil  for  B-58  hydraulic  systems. 

3.  Oronlte  No.  53839H  •'^nd  Monsanto  OS-80  are  both'  compatible 
with  B-58  system  components  and  Oronlte  High  Temprature 
Hydraulic  Fluid  3515. 

4.  Qualitative  data  on  the  composition  of  Oroni^  Preservative 
Oil  No.  53839R  and  Monsanto  OS-SO^  hydraulic  systems 
preservative  oils,  is  shown  in  Table  II* 

RECOMMENDATIONS! 

^  Inasmuch  as  this  test  v/as  conducted  for  preliminary  evaluation 
only,  it  is  recommended  that  any  selection  of  a  preservative 
oil  be  based  on  a  complete  qualification  .to  an  applicable 
specification.  It  is  further  stressed  that  compatibility  v:ould 
be  of  prime  concern  with  regard  to  the  present  hydraulic  fluid 
and  a  new  preservative  fluid. 
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TABLE  II 

HYDRAULIC  PRESERVATIVE  OILS  -  COMPONENTS 


Oronlte  Preservative 
Oil  #53839R>  Red'd 
3-19-56 


COMPONENTS  *  96  (BY  VCI 

Hexa  (2-ethyl  butoxyl^  dlslloxane  79.0 

Dl-2 -ethyl  hexyl  sebacate  15.0 

Methyl  ethyl  silicone  4.0 

pp'  dloctyl  dlphenylamlne  2,0 

Qulnlzarln  0.02* 

Calcium  petroleum  sulfonate  ^.0* 


Monsanto  OS-80 
Lot  #Z-2048,  Beo'd 

3-20-56 


Silicone  base  oil 

A  silicate  or  methacrylate  polymer 
Phenyl  c><s  naphthylamlne 
Calcium  petrolevwi  sulfonate 


96  by  weight  added. 
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